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General Comments: 
1) In the future 1 expect that a more detailed QA review of the document will take place before it is sent to me for 
signature. 
2) Based on the RFI Conditional approval letter from DHEC, this report or an RFI Addendum letterlreport needs to 
resolve the fate and transport question for BEQ, antimony, arsenic and thallium and provide results for well sampling for 
PCBs. DHEC's letter also refers to "GRID-BASED SAMPLES" with ARs and BEQ as issues. Since these need to be 
covered by some Zone A CMS report to reach closure I recommend including them here. The COCs appear identical. Is 
this practical? 

3) Also, The last round of comments I have on the CMS Workplan states that we will include groundwater flow maps. 
This would be relevant for showing that the current extent of the plume from SWMU 39 is not in the area of SWMU 
421505. 
4) Why is Hazard Quotient not a contributor to the CMS? 

Specific Comments: 

1) Page 1-1. The second paragraph refers to the Zone H RFI instead of Zone H. The same goes for Page 1-2, Section 
3 bullet 
2) Page 2-3. Beryllium and Lead should be included as COCs in this discussion since it refers to the RFI and were 
COCs until the next paragraph for Lead and section 3. for Beryllium. 
3) Section 2.3.1 Where any of these soil samples post-RFI? If so, the data sheets, validation reports, and all supporting 
data normally presented in the RFI needs to be included in this document. This will be the regulators first view at this 
data and we can expect the requirements of data presentation to be identical to that of the RFI. This goes the same for 
Groundwater data. Section 2.3 should acknowledge this additional data and refer readers to the appendices. 
4) Section 2.3.1 Please add a paragraph at the end of this section to wrap up the resulting residential and industrial SR 
and HQ and the compounds identified as COCs. With respect to that I recommend writing off Beryllium here versus 
waiting until Section 3. 
5) Section 2.3.2 should include text identifying sampling events post RFI and identify which wells were added post RFI. 
Assuming multiple rounds were taken, these should be presented. Also, it is not clear in this report whether any of the 
sample points were removed by the DET action and therefore should not be considered in the remainder of the report. 
Please clarify which samples if any fall in this category and eliminate them from the remainder of the report. 
6) Table 2.1 Notes should be a capital A if referring to BEQ background. 
7) Page 2-10, Section 2.3.2 Groundwater. Please add a discussion acknowledging that adjacent site SWMU 39 does 
have groundwater contamination issues which are still under investigaiion, and will be presented in the ugcoming CMS 
Report for SWMU 39. 
8) Section 2.3.3 and 2.3.4 We need to be ciearer here that these media were found not to be a concern during the RFI 
and that the Ecological Risk Assessment for this area of the base concluded that no further action was necessary for the 
sites with regard to ecological risk. 
9) 1 request that you add a section 2.3.5 Risk Summary, which wraps up the media to be considered in the CMS Report. 
Similar to "Based on the RFI and additional sampling presented in this report the following media are addressed by the 
CMS report: 
Soil - Site Risk (5X 10-5), Hazard Quotient=3.1, COC = Am, BEQ 
etc. 

10) Page 3-1, Section 3.2. I do not see where Table 2.2 shows that COCs were not detected in two rounds of sampling. 
It appears to show only one round with not reference to past rounds. I suggest revising the table to show all rounds of 
sampling with results as a better demonstration. Again, any data taken POST RFI must be fully presented with the detail 
of RFI data and supporting lab documentation, custody forms, etc. 
11) Page 3-3, top of page, Section 3.3.1. We need to refer to where the reader can find the method for risk calculation 
used to get these numbers, a specific RFI reference. Otherwise, how will the reader know the method defaults we used? 
We should also, state that the background risk levels were done using the same method. 
12) Section 3.3.1 Also, this section is our first opportunity to begin to discuss the concept of risk above background. 



This is relevant because we have heard that DHEC will question all sites with risk greater than 1 x10-6. We may have to 
discuss this as an overall issue with Todd. I order to get buyin on cleaning up to these risk levels we are going to have to 
have buyin on the background numbers and the risk calculations. I am assuming these have been bought off in a 
previous document. We should make a clear reference to that for the new DHEC (and myself). Also, there is a typo in 
the last paragraph of section 3.3.1 - 5th line down should be 3.2E-05 vs. -06. 
13) Table 3.1 1 suggest inserting the Combined background and inorganic background in the rows to show which points 
could be removed to meet those goals based on worst-first. 
14) Table 3.2 is the first real presentation of Hazard resulting from the Arsenic on the site. The rest of the document 
covers risk but does not cover hazard. We need to include both in our discussions since the Arsenic results create an 
unacceptable Hazard. Also, discussion of industrial risk seems to be dropped here. It should at least be covered in 
sections referring to ICs. 
15) Section 4. Please lighten the shading of Table 4.1, it is hard to read. Also, Please add as a last page to section 4, a 
wrap up which summarizes which alternatives were kept for further consideration. One paragraph or bullets will do. 
16) Section 5. While capping apparently survived Section 4, it was not evaluated in Section 5, what happened? 
17) Section 5 general comment. All of Section 5 appears to neglect the fact that there is a hazard quotient over 1 at the 
site based on Table 3.2. How is that possible? 
18) Section 5.2.1. Since HQ>1 the site has risk above acceptable levels so this section should be revised to reflect this. 
19) Section 5.2.2 This also needs to be revised for HQ>1. Also, a discussion is needed to compare 
industrial/commerciai risk which are more appropriate when ICs are involved. 
20) What happened to the capping alternative? 
21) The tables should be in the following order. Tables 5.2, 5.3, and 5.4 should be before Figure 5.1, since they are 
mentioned in the text first. 
22) Page 5-23, Section 5.2.4.1. Please revise this paragraph to reflect that only soil contaminated with risk above the 
inorganic background levels would be removed and that soil would remain above the background organic range. Risk 
would be above background organic COCs. 
23) General: Does this report include sampling results from the Zone L RFI Report. They should and this should be 
clearly shown/discussed. 
24) Figure 5.2 shows excavation in the marsh. What is this based on? Have Ecological concerns been adequately 
addressed in the RFI? Does this CMS include remediation for Eco concerns? 
25) 1 question all of the alternative evaluation sections conclusions on acceptable risk because it looks as though hazard 
was not considered. Please clarify? 
26) Table 5.9 Because there is a HQ>1 at the site the NFA alternative should have a score of 0 for Protection of HHIE 
and Attainment of cleanup stds. Also, the comment section of the table should reflect the HQ exceedence. The 
acceptable risk range is not relevant under these conditions. Same for other tables. 
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Draft Zone A, SWMU 42/AOC 505 Corrective Measures Study Report 
Charleston Naval Complex 

Section 1: Infrduction 
Revision: 0 

Purpose and Organization of Report 

This Corrective Measures Study (CMS) identifies, screens, develops, evaluates, and compares 

remedial action alternatives to mitigate hazards and threats to human health and the environment 

from soil and groundwater contamination at Solid Waste Management Unit (SWMU) 42 and Area 

of Concern (AOC) 505 at the Char1 harleston, South Carolina. 

The CMS is being performed u and Recovery Act of 1976 

(RCRA), based on findings rep0 ation Repon, NA VBASE 

Charleston, North Charleston, d by RCRA, the CNC 

Restoration Advisory Board the remedial decision 

making process. The RAB, which regularly holds open public meetings, consists of community 

members, regulators, Navy Southern Division (SOUTHDIV) representatives, and other CNC 

project team representatives. 

When the CMS is complete, a Statement of Basis (SOB) that documents the CMS process and 

presents the preferred site alternatives will be made available for public comment to ensure that 

decision makers are aware of public concerns. The selection of the f m l  remedy for the site could 

be affected by public input. The primary CNC decision makers include SOUTHDN, the 

South Carolina Department of Health and Environmental Control (SCDHEC), and the 

United States Environmental Protection Agency (USEPA). 

This CMS report has been organized according to the format in the Office of Solid Waste 

and Emergency Response (OSWER) Directive 9902.3-2A, RCRA Corrective Action Plan 

(Final, May 1994): 
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Section I, Introduction: This section presents the report's purpose and summarizes the 

project. 

Section 2, Site Description: This section presents SWMU 42lAOC 505 history and 

background and the results of previous investigations, including the RCRA Facility 

Investigation (RFI), baseline risk assessment (BRA), interim stabilization measures (ISM) 

performed by the Navy Environmental Detachment (DET), and supplemental CMS 

sampling. 

• Section 3, Remedial Objectives: To improve the CMS's focus, this section summarizes 

the contaminants of concern (COCs) to be directly addressed by this CMS and their 

remedial objectives. In some cases, this section justifies the inclusion or removal COCs 

identified in the RFI based on the compound's contribution or lack thereof to significant 

risks, hazards, or other regulatory standards applicable to this site. In other cases, 

remedial objectives have been modified in response to calculated Zone H background risk 

and hazard. 

Section 4, Identification and Screening of Technologies: This section outlines response 

actions and identifies and screens remedial technologies that may be used to achieve 

remedial action objectives. 

Section 5, Development and Evaluation of Alternatives: This section evaluates potential 

remedial alternatives according to the nine evaluation criteria identified in OSWER 

Directive 9902.3-2A, RCRA Corrective Action Plan (Final, May 1994), presenting 

strengths and weaknesses to prioritize ox rank them relative to the nine evaluation criteria. 
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Section 6, Recommendations: This section assesses the relative performance of the 

alternatives and presents recommendations. 

Section 7, Public Involvement Plan: This section summarizes the public involvement 

plan as it relates to the CMS. 

Section 8, References: This section lists applicable references used to prepare the CMS. 

Section 9, Signatory Requirement: This section provides the applicable signatory 

requirements for the CMS. 
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2.0 SITE DESCRIPTION 

2.1 General 

SWMU 42 and AOC 505 are overlapping sites in the southwest portion of Zone A of the CNC. 

A wetland area is west of the sites, Noisette Creek is south, and a former railroad storage yard 

surrounding former Building 1614 is to the north. The east side of the sites is along an inactive 

railroad spur, which divides an open area to the Noisette Creek bridge on Avenue D. Figure 2.1, 

Site Map, shows site features and RFT monitoring well locations. 

SWMU 42 is the site of a former asphalt plant and associated tanks. The plant operated from 1947 

until 1962 and has been demolished. AOC 505 is the former golf course maintenance shop 

(Building 1803) and an area used to store creosote cross-ties and railroad ballasts during the 1960s 

and 1970s. Operations in this area were discontinued in the 1970s. 

Current and Future Use 

The site is not currently in use. According to the Charleston Naval Complex Redevelopment 

Authority, this area could be redeveloped for residential or industrial purposes. 

2.2 Interim Stabilization Measures 

The Navy DET completed the removal of approximately 5.4 cubic yards of lead-impacted soil near 

RFI soil borings 505SBOO5 and 042SB009. C o n f i t i o n  sample results presented in the DET's 

Completion Report Interim Measure for S W U  42 Asphalt Phnt Tanks (Jufy 17, 1997), did not 

indicate lead concentrations exceeding the 400 milligrams per kilogram (mglkg) residential cleanup 

goal. The excavated area was backfiIled with clean soil. 
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Table 2.1 
Surface Soil Data For COCs at SWMU 42lAOC 505 

Benzo (A) Pyrene 
Sample Arsenic Equivalents Beryllium Lead 

042-S-BOO9 This sample location was removed during the DET's ISM. 
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Table 2.1 
Surface Soil Data For COCs at SWMU 42lAOC 505 

Benzo (A) Pyrene 
Sample Arsenic Equivalents Beryllium Lead 

Background 9.44 590,' N A 140 

042-S-B022 NS 1019.84 NS NS 
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Table 2.1 
Surface Soil Data For COCs at SWMU 421AOC 509 

Benzo (A) Pyrene 
Sample Arsenic Equivalents Beryllium Lead 
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Table 2.1 
Surface Soil Data For COCs at SWMU 42lAOC 505 

Benzo (A) Pyrene 
Sampie Arsenic Equivalents h d  

DET 01 NS NS NS 89.3 

DET 03 NS NS NS 63.1 

Notes: 
NA - 
ND - 
NS - 
D - 
J - 
DJ - 

Not Applicable 
Not Detected 
Sample Not Analyzed 
Diluted Result 
Estimated Value 
Diluted Result/Estimated Value 
Risk-based remedial goal developed during the ISM 
RBC 
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groundwater samples were collected. Results were nondetect for VOCs in these samples except 

for one duplicate which contained 2.6 micrograms per kilogram Olgfkg) toluene. Although VOCs 

were not detected in fourth-round samples, an additional round of sampling was conducted at the 

four monitoring wells. These samples were also nondetect for VOCs. An additional sample from 

well 505GW001was also nondetect for pesticides and PCBs, except for methoxychior (0.15 pglL) 

which was well below its maximum contaminant level (MCL) of 40 micrograms per liter @g/L 

The results of groundwater monitoring at SWMU 42lAOC 505 are presented in 

2.3.3 Sediment 

Sediment has not been sampled at SWMU 42lAOC 505. 
I 

1 
, I 

I \ 2.3.4 Surface Water fif 1 
! Surface water has not been sampled at SWMU 42lAOC 505. 
I il 

\ 
\ 
\ , (?. c 
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I (9.4 mg/kg) generate a Zone A background inorganic residential risk of 2.5E-05. Background 

BEQ concentrations (0.59 mg/k%) generate! a 

Figure3.1 s f a o w s t h E ~ h i n * r i g k a s & ~ i s ~ a d o r ~ ~ .  The 

graphshows w h i c h p o ~ a n d l C a e ~ ~ o f t b o s i t e  w h i c h m ; E i ; s t b c ~ i n  

order to achieve areskbi site riskapual t o w k  t b Z o n e  Abdqpmiriak. 

C o ~ s p e c ~ ~ s o i l R ~ & w ~ ~ t b e R m m d t t r ~ & ~ ~  

R G O s a r c m i n T a b l e 3 . 2  T l m e v ~ ~ t h E ~ h ~ t b E f " m t r l ~  

o b j e c t i ~ a r i l l b e s e l e c b G d b ; y t h e p s l d e c t a t r r m ~ o n I f r e ~ v c ~  

Sdcm5.0. ~ ~ ~ u & p S a n o ,  t b e ~ ~ v a 8 o M & o m t b e ~ ~ w i n  

b e u s c d p 8 c l ~ g ~ ~ ~ C M S .  

a residentkl site risk of 2.5&0!5 (Zaut A h r g d c  baQmmd), an arm over 24,105 d will 

require removal and/Qr 

inom and 0- &k (3.2 requireremovrtlw; 
While such e e s  in 

= l = t i n g a r r s i m u l r h l r g d , ~ d o ~ y i d l l v a D W ~ a s t e ~ ~ o f . a y ~  

s e l d .  

3.3.2 SW114U WAOC S@5 GroPaBwrrber 

Baausegr~~~~rrmsdLlPctionismtrrclufrrdatltdsritc,mgraudwrtraR~~ 

developed for SWMU 42/AOC 505. 



Zom A, S W M  42/AUC 505 Corrective Mecuures Srrrdy Reptm 
CCwrleston N d  Conpila* 

Secticm 3: Remedial abjectives 
Revhim: 0 





Drafc Zone A, SWMU 42/AOC 505 Corrective Measures Study Report 
Charleston Naval Complex 

Section 3: Remedial Objectives 
Revision: 0 

Table 3.2 

Point Hazard-Based RGOs Point Risk-Based RGOs 
Background 

Point Hazard-Based RGOs Paint Risk-Based RGOs 
Background 

Notes: 
1 - BEQs are calculated by multiplying the cPAHs by their respective TEFs and assuming that non-detect values are 

estimated according to the memo from Barry Doll, EnSafe, Inc. to Johnny Tapia. SCDHEC, CNC Background 
Colcufntions for Carcinogenic PAHs in Term of BE@, dated February 5, 1999. 

2 - Compound does not contribute to hazard. 
NA - not applicable 
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Section 4: Ident?fication and Screening of Technologies 

Monitored Natural Attenuation: This term refers to dilution, dispersion, advection, and 

biotic degradation of contaminants in the environment. Monitoring must be conducted 

throughout the process to confirm that degradation is proceeding at rates consistent with 

remediation objectives and to ensure that receptors are not threatened. 

• Treatment: Treatment can be used to reduce the toxicity, mobility, or volume of the 

principal threats posed by a site, where practical. 

• Containment: This engineering control would protect human health and the environment 

by preventing or controlling exposure to site contaminants for waste that poses a relatively 

low long-term threat, or where treatment is impractical. 

• Combination: Appropriate methods can be combined to protect human health and the 

environment. 

4.2 Technology Screening 

Applicable technology descriptions, site constraints, and waste constraints are summarized in 

Table 4-1 at the end of Section 4. Site and waste constraints were used to screen or retain the 

applicable technologies. 

4.2.1 Technology Screening Results for Soil Remediation 

SWMU 42/AOC 505 soil contamination is primarily conflned to the uppermost 0 to 3 feet below 

ground surface, which is generally comprised of hard, tight, silty, clayey fill down to the water 

table. It has relatively low permeability and porosity and a variable organic content. The water 

table ranges from approximately 4 to 6 feet in this area based on location, tidal influence, and time 

of year (e.g . , seasonal precipitation differences). 
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Evaluation of potential remedial technologies was based on these general site characteristics and 

the contaminants discussed in Sections 2 and 3. The following technologies were all screened 

from further consideration. 

Institutional Controls 

None 

Containment 

None 

Soil In Situ Biological Treatment Technologies 

Bioventing was screened from further consideration because it does not effectively treat 

inorganics and BEQs. In addition, the shallow water table limits its effectiveness because 

it is difficult to control gases and vapor in the subsurface. The vadose zone should extend 

at least 10 feet below the ground surface to provide enough soil for bioventing to be an 

effective way to treat soil contaminants. Furthermore, soil-vapor transport can be severely 

limited in a soil with a high bulk density, low porosity, and low permeability. 

Electrokinetically enhanced bioremediation was screened from further consideration, 

also because it does not effectively treat inorganics and BEQs. Metals can also be 

immobilized by undesirable chemical reactions with naturally occurring and codispersed 

chemicals. In addition, the vadose zone should extend at least 10 feet below the ground 

surface to provide enough soil for this technology to effectively treat soil contaminants in 

it. Furthermore, a heterogenous subsurface (nearly all fill at this site) can reduce removal 

efficiencies. 
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Soil In Situ Physical/Chemical Treatment Technologies 

In situ chemical oxidation was screened from further consideration because it treats VOCs 

and SVOCs more effectively than it treats inorganics and BEQs. Moreover, chemical 

oxidation is typically used to treat soil containing contaminants too concentrated or too 

toxic for bioremediation to be effective. For in situ oxidation, soil must be sufficiently 

permeable for the oxidant solution to reach the contamination and for reaction products to 

move away from the area. Furthermore, background metals concentrations would likely 

interfere with the process by competing for the chemical oxidants. 

Electrokinetic separation was screened from further consideration because it treats 

consolidated soil contamination more effectively than it treats compounds dispersed over 

a large site such as SWMU 42fAOC 505 

Fracturing was screened from further consideration because it does not apply to current 

site conditions. 

Pressure dewatering was screened from further consideration because vadose zone 

technologies are not being considered for this site. Soil-vapor transport can be severely 

limited in a soil with a high bulk density, low porosity, and low permeability. 

Soil flushing was screened from further consideration because groundwater contamination 

is independent of soil contamination. Soil flushing might cross-contaminate the 

groundwater. 

In situ soil-vapor extraction (SVE) was screened from further consideration because 

vadose zone technologies are not being considered for this site. The shallow water table 

limits the technology's effectiveness because it is difficult to control gases and vapor in the 
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subsurface. The vadose zone should extend at least 10 feet below the ground surface to 

provide enough soil for SVE to effectively treat soil contaminants. Furthermore, soil- 

vapor transport can be severely limited in a soil with a high bulk density, low porosity, and 

low permeability. 

In situ solidification/stabiIization was screened from further consideration because it may 

interfere with future site use. 

Soil In Situ Thermal Treatment Technologies 

In situ aquathermolysis was screened from further consideration because it does not 

effectively treat inorganics and BEQs. The shallow water table limits the technology's 

effectiveness because it is difficult to move the heated water through the subsurface without 

impacting the aquifer. The vadose zone should extend at least 10 feet below the ground 

surface to provide enough soil for aquathermolysis to effectively treat soil contaminants. 

Furthermore, effective transport of the heated water can be severely limited in a soil with 

a high bulk density, low porosity, and low permeability. 

Thermally enhanced SVJ3 was screened from further consideration because vadose zone 

technologies are not being considered for this site. The shallow water table limits the 

technology's effectiveness because it is difficult to control gases and vapor in the 

subsurface. The vadose zone should extend at least 10 feet below the ground surface to 

provide enough soil for SVE to effectively treat soil con taminants. Furthermore, soil- 

vapor transport can be severely limited in a soil with a high bulk density, low porosity, and 

low permeability. 

In situ vitrification was screened from further consideration because it may impact future 

use of the site. 
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Soil Ex Situ Biological Treatment Technologies 

Biopiles (or composting) was screened from further consideration because it treats VOCs 

and fuel hydrocarbons more effectively than it does inorganics and BEQs. Composting is 

generally limited to wastes containing smaller hydrocarbon molecules. The presence of 

salts or metals may inhibit microbial activity. 

Biosorption was screened from further consideration because it treats dissolved species 

more effectively than it does soil-sorbed constituents. 

Fungal biodegradation was screened from further consideration because it does not 

effectively treat inorganics and BEQs. Fungal biodegradation is generally limited to 

organopollutants. 

Ex situ landfarming was screened from further consideration because a significant amount 

of land area is required for treatment. In addition, ex situ landfarming requires a more 

sophisticated (i.e., costly) engineering system than in situ landfarming or bioremediation. 

Slurry-phase biological treatment was screened from further consideration because it is 

primarily used to treat nonhalogentated VOCs and SVOCs - it does not effectively treat 

inorganics and BEQs. 

Soil Ex Situ PhysicalIChemical Treatment Process 

Dehalogenation was screened from further consideration because it does not effectively 

treat inorganics and BEQs. Dehalogenation is limited to halogenated contaminants. 

• Ex situ SVE was screened from further consideration because it effectively treats VOCs 

and SVOCs, but not inorganics and BEQs. 
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• Solar detoxification was screened from further consideration because it primarily targets 

VOCs, SVOCs, and solvents rather than inorganics and BEQs. 

Supercritical carbon dioxide extraction (SCDE) was screened from further consideration 

because it does not effectively treat inorganics and BEQs. 

Soil Ex Situ Thermal Treatment Technologies 

Distillation was screened from further consideration because it is limited to the removal 

of organic contamination. 

• High-pressure oxidation was screened from further consideration because it does not 

effectively treat inorganics and BEQs. 

Hot gas decontamination was screened from further consideration because it is primarily 

used to manage explosives. 

Incineration and pyrolysis were screened from further consideration because they do not 

effectively treat inorganics and BEQs. 

Thermal desorption was screened from further consideration because it does not 

effectively treat inorganic compounds. BEQs may be treated with thermal desorption; 

however, SWMU 42lAOC 505 BEQs concentrations are too low to supply sufficient 

British thermal units (Btus) to warrant this thermal technology - it would likely be cost 

prohibitive. 

Vitrification was screened from further consideration because it is primarily used to treat 

radioactive contaminants. 
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t; Open burn and detonation were screened from further consideration because they a n  , h! 
used primarily to treat munitions rather than inorganics and BEQs. 

7nzty one of the two principal waste streams 

(inorganics and BEQs) and were therefore screened fiom further consideration: 

Institutional Controls 

None 

Containment 

None 

Soil In Situ Biological Treatment Technologies 

In situ bioremediation was screened from further consideration because it does not 

effectively treat inorganic compounds. BEQs may be treated with this technology, 

although less effectively than lighter hydrocarbons. 

• Monitored natural attenuation (MNA) was screened from further consideration because 

it does not effectively treat inorganics which are often immobilized but not destroyed 

during the process. Immobilization may involve adsorption, coprecipitation, precipitation, 

and diffusion into the soil matrix, and may either be reversible or slowly reversible. MNA 

may treat BEQs and other polynuclear aromatic hydrocarbons (PAHs) effectively, but 

institutional controls may be required to limit access to the site during remediation. 

Soil In Situ PhysicaliChemical Treatment Technologies 

None 
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Soil In Situ Thermal Treatment Technologies 

None 

Soil Ex Situ Biological Treatment Technologies 

None 

Soil Ex Situ Physical/Chemical Treatment Process 

Chemical extraction was screened from further consideration because it does not 

effectively treat BEQs due to its molecular weight (252). Chemical extraction effectively 

treats soil contaminated with inorganics and organics, but is generally less effective on 

high molecular weight organics and hydrophilic substances. 

Physical separation was screened from further consideration because: 

- Physical separation may not yield cost-effective quantities of recoverable metals 

due to dispersed and relatively low concentrations of inorganic contamination at 

SWMU 42lAOC 505. 

- It does not effectively treat BEQs. 

Soil washing was screened from further consideration because ofpotential site constraints. 

Soil washing does treat inorganics and BEQs; however, its effectiveness decreases when 

a soil's clay and silt content of the soil increases. Because the soil at SWMU 42lAOC 505 

is primarily clay, this technology may be impractical since the primary treatment 

mechanism is separation of the fine and coarse soil materials, coupled with the assumption 

that the contaminants adhere to the fine stream. If the fine stream is a substantial portion 

of the soil matrix, then volume is reduced. 
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Ex situ stabiiization/solidification effectively treats inorganics and BEQs; however, it was 

screened from further consideration because it may not be practical for the soil 

concentrations at SWMU 42lAOC 505. There is no current threat to the groundwater via 

migration from soil. As a result, binding the contaminants to the soil matrix would not 

provide a substantial benefit. Furthermore, there would still be a dermal and 

gastrointestinal contact risk if the material remained onsite. 

Soil Ex Situ Thermal Treatment Technologies 

None 

Soil technologies retained for further consideration are listed below. 

Institutional Controls 

Institutional controls that reslict access to contaminated soil 

Containment 

None 

Soil In Situ Biologid Treatment Technologies 

Phytoremediation 

Soil In Situ PhysicalIChemid Treatment Technologies 

None 

Soil In Situ Thermal Treatment Technologies 

• None 
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Soil Ex Situ Biological Treatment Technologies 

None 

Soil Ex Situ Physical/Chemical Treatment Process 

None 

Soil Ex Situ Thermal Treatment Technologies 

None 

Other Treatment Technologies 

a Excavation with offsite disposal 

4.2.2 Technology Screening Results for Groundwater Remediation 

Groundwater remedial technology identification and screening were not required during the CMS. 

Based on the results of additional groundwater sampling performed during the CMS, 

SWMU 42/AOC 505 shallow groundwater complies with MCLs or tap-water RBCs and does not 

require remedial action. 
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5.0 DEVELOPMENT AND EVALUATION OF ALTERNATIVES 

The purpose of the detailed analysis of alternatives is to provide decision makers with adequate 

information to select an appropriate site remedy. During the detailed analysis, each alternative 

is assessed against the evaluation criteria described in the OSWER Directive Number 9902.3-2A. 

Assessment results are then arrayed to compare the alternatives and identify key tradeoffs among 

them. 

5.1 Evaluation Process 

The evaluation process is designed to provide decision makers with sufficient information to 

adequately compare the alternatives, select an appropriate remedy for a site, and satisfy RCRA 

requirements for selecting the remedial action. 

Primary Criteria 

Four evaluation criteria have been developed to address the RCRA requirements and 

considerations and their additional technical and policy considerations. The evaluation criteria 

with the associated statutory considerations that must be met are: 

Primary Criteria 1 - Protection of human health and the environment 

Primary Criteria 2 - Attainment of cleanup standards 

Primary Criteria 3 - Source control 

Primary Criteria 4 - Compliance with applicable waste management standards 

Secondary Criteria 

The alternatives are scored on their abilities to meet the four primary criteria as well as 

five secondary criteria. These secondary criteria can help rank remedial alternatives that have met 

all four of the primary criteria described above. 
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Secondary Criteria 1 - Long-term reliability and effectiveness 

Secondary Criteria 2 - Reduction in waste toxicity, mobility, or volume 

Secondary Criteria 3 - Short-term effectiveness 

Secondary Criteria 4 - Implementability 

Secondary Criteria 5 - Cost 

Each remedial alternative is evaluated with respect to the above criteria, as described in the 

following sections. 

5.1.1 Protection of Human Health and the Environment 

Corrective action remedies must be protective of human health and the environment. Each 

alternative must satisfy this criteron to be eligible for selection. Evaluation of this criteron should 

provide a final measure to assess whether each alternative adequately protects human health and 

the environment. The overall assessment of protection draws on the assessments conducted under 

other evaluation criterion, especially long-term reliability and effectiveness, short-term 

effectiveness, and compliance with applicable waste management standards. 

Evaluation of the overall protectiveness of a remedial alternative should gauge whether an 

alternative achieves adequate protection by eliminating, reducing, or controlling the risks each 

pathway poses through treatment, engineering, or institutional controls. This evaluation considers 

whether an alternative poses any unacceptable short-term or cross-media impacts. 

5.1.2 Attainment of Cleanup Standards 

Remedies will be required to attain media cleanup standards set by the implementing agency, 

which may be derived from existing state or federal regulations (e.g., groundwater standards) or 

other standards. The media cleanup standards for a remedy will often play a large role in 

determining the extent of and technical approaches to it. In some cases, certain technical aspects 
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of the remedy, such as the practical capabilities of remedial technologies, may influence to some 

degree the media cleanup standards that are established. 

In addition, this CMS will evaluate whether the potential remedial technologies will achieve the 

preliminary remediation objective identified by the implementing agency, as well as other 

alternative remediation objectives proposed in the CMS. The estimated time for each alternative 

to meet these standards will also be discussed. 

5.1.3 Source Control 

A critical objective of any remedy must be to stop further environmental degradation by 

controlling or eliminating further releases that may threaten human health and the environment. 

Unless source control measures are taken, efforts to clean up releases may be ineffective or, at 

best, will essentially involve a perpetual cleanup. Therefore, an effective source control program 

is essential to ensure the long-term effectiveness and protectiveness of the corrective action 

program. 

The source control standard is not intended to mandate a specific remedy or class of remedies. 

Instead, the CMS will examine a wide range of options. This standard should not be interpreted 

to preclude the equal consideration of using other protective remedies to control the source, such 

as partial waste removal, capping, slurry walls, in situ treatment/stabilization, and consolidation. 

This CMS report will also evaluate whether source control measures are necessary, and if so, the 

type of actions that would be appropriate. For any proposed source control measure, estimated 

effectiveness will be discussed based on site conditions and the history of the specific technology. 
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5.1.4 Compliance with Applicable Waste Management Standards 

Corrective action remedies must comply with applicable waste management standards. To be 

eligible for selection, each alternative must satisfy this criterion which is used to evaluate whether 

the alternative will meet federal and state waste management standards identified in previous stages 

of the remedial process. 

5.1.5 Long-Term Reliability and Effectiveness 

The evaluation of alternatives under this secondary criterion addresses the results of a remedial 

action in terms of the risk remaining at the site afier response objectives have been met. The 

primary focus of this evaluation is the extent and effectiveness of the controls that may be required 

to manage the risk posed by treatment residuals andlor untreated wastes. The following should 

be addressed for each alternative: 

• Magnitude of Residual Risk: This factor assesses the residual risk from untreated waste 

or treatment residuals at the conclusion of remedial activities. This risk may be measured 

by numerical standards such as cancer risk levels or the volume or concentration of 

constituents in waste, media, or treatment residuals remaining onsite. 

Adequacy and Reliability of Controls: This factor assesses the adequacy and suitability 

of any controls used to manage treatment residuals or untreated wastes remaining onsite. 

It may include an assessment of containment systems and institutional controls to determine 

if they are sufficient to ensure that any exposure to human and environmental receptors is 

within protective levels. 
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5.1.6 Reduction in Waste Toxicity, Mobility, or Volume 

This criterion addresses the preference for remedial actions employing treatment technologies that 

permanently and significantly reduce the toxicity, mobility, or volume of hazardous substances. 

The evaluation should consider the following specific factors: 

The treatment processes, the remedies they will employ, and the materials they will treat. 

a The amount of hazardous materials that will be destroyed or treated, including how 

principal threat(s) will be addressed. 

The degree of expected reduction in toxicity, mobility, or volume, measured as a 

percentage of reduction (or order of magnitude), when possible. 

a The degree to which the treatment will be irreversible. 

a The type and quantity of treatment residuals that will remain following treatment. 

5.1.7 Short-Term Effectiveness 

The short-term effectiveness of a remedial alternative is evaluated relative to its effect on human 

health and the environment during implementation. Short-term effectiveness is based on four key 

factors: 

Risks to the community during implementation. 

Risks to workers during implementation. 

Potential for adverse environmental impact as a result of implementation. 

a Time until remedial response objectives are achieved. 
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5.1.8 Implementability 

This criterion addresses the technical and administrative feasibility of implementing an alternative 

and the availability of various services and materials required during its implementation. It 

involves analysis of the following factors: 

Technical Feasibility 

Technical difficulties and unknowns associated with construction and operation. 

Potential technical problems during implementation that may lead to schedule delays. 

Ease of remedial action and potential future activities based on technology performance. 

Ability and ease of monitoring the remedy's effectiveness, including an evaluation of the 

risks of exposure if monitoring is insufficient to detect a system failure. 

Administrative Feasibility 

Activities needed to coordinate with other offices and agencies. 

Availability of Services and Materials 

Availability of adequate offsite treatment, storage capacity, and disposal services. 

• Availability of necessary equipment and specialists, and provisions to ensure any necessary 

additional resources. 

Availability of services and materials, plus the potential to obtain competitive bids, which 

may be particularly important for innovative technologies. 

Availability of prospective technologies. 
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5.1.9 Cost 

Detailed cost estimates for each remedial alternative are based on engineering analyses, suppliers' 

estimates of necessary technology and costs for similar actions (such as excavation) at other RCRA 

sites. The cost estimate for a remedial alternative typically consists of four principal elements: 

capital cost, annual operation and maintenance (O&M) costs, costs for evaluation reports, and 

present-worth analysis. Costs are expressed in 1999 dollars. 

Capital Costs 

Direct costs for equipment, labor, and materials used to develop, construct, and implement 

a remedial action. 

Indirect costs for engineering, financial, and other services that are not actually part of 

construction, but are required to implement a remedial alternative. The percentage applied 

to the direct cost varies with the degree of difficulty associated with construction and/or 

implementation of the alternative. In this CMS, the indirect costs include health and safety 

items, permitting and legal fees, bid and scope contingencies, engineering design and 

services, and miscellaneous supplies or costs. 

Annual O&M Costs 

O&M costs refer to post-construction costs necessary to ensure the continued effectiveness of a 

remedial action. They typically refer to long-term power and material costs (such as the 

operational cost of a water treatment facility), equipment replacement costs, and long-term 

monitoring costs. 

Evaluation Reports 

Those costs are associated with reports prepared to evaluate the results of the selected alternative. 
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Present-Worth Analysis 

This analysis makes it possible to compare remedial alternatives on the basis of a single cost 

representing an amount that would be sufficient to cover a 1  costs associated with the remedial 

action during its planned life, if invested in the base year and disbursed as needed. A performance 

period appropriate to each alternative is assumed for present-worth analyses. Discount rates of 

6% are assumed for base calculations. An increase in the discount rate decreases the present 

worth of the alternative. 

The cost elements for each remedial alternative are summarized in the cost analysis section. The 

study estimate costs provided for the alternatives are intended to reflect actual costs with an 

accuracy of minus 30% to plus 50%, in accordance with USEPA guidelines. 

5.2 Development md Evaluation of Soil Remedial Alternatives 

The alternatives include no further remedial action, institutional controls, in situ treatment, and 

excavation and disposal. Depending on remedial objectives and property reuse considerations, the 

treatment alternative may include institutional controls and monitoring. The following alternatives 

have been developed from the technologies retained from the screening described in Section 4: 

\ P 

Alternative 3 : Phytoremediation 

Alternative 4: Excavation to Zone A Residential Background Inorganic Site Risk with 

Offsite Disposal 
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Alternative 5: Excavation of Areas Exceeding Zone A Background Concentrations with 
\ I/t 

Offsite Disposal 

5.2.1 Alternative 1: No Further Remedial Action 
i 

No remedial actions would be taken to contain, removp(or treat soil contamination that exceeds 

remedial objectives. Soil would remain This alternative would leave residual site 

residential risk at its current level of of this alternative is viable because 

residual site residential risk is within the USEPA acceptable range (1E-06 to 

5.2.1.1 No Further Remedial Action: Primary Criteria 

Protection of Human Health and the Environment 

No further remedial action provides no additional protection of human health and the environment. 

Under this scenario, arsenic- and BEQ-contaminated soil would remain onsite, but, is within the 
1 - 

USEPA acceptable residential risk range of 1 E-06 to 1E-04 .-I ,, ~ - r  G"2 

Attainment of Cleanup Standards 

This alternative does not comply with the risk-based goals developed in Section 3. Contaminated 

soil would remain above remedial objectives, but residential site risk is within the USEPA 

acceptable range of 1E-06 to 1E-04. -: -9 
C '  

Source Control '\ 
Although this alternative does not address source control, ere are no known sources of 

contamination remaining in SWMU 42lAOC 505. Soil con J ted from previous site activities 

or previously existing sources would remain above remeafal objectives, but residential site risk 

is within the USEPA acceptable range of lE-06 to 1E-04. In addition, the removal of chemicals 

stored in the golf course maintenance building and related contaminant sources in AOC 505 and 

the interim response actions performed by the DET have eliminated sources of contamination. 
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\ \ Compliance with Applicable Waste Management Standards 

waste would be managed under this alternative. Therefore, waste management standards do 

Action: Secondary Criteria 

minimal. Soil volumes and concentrations would 

would not reduce the magnitude of current site risk, 

risk range of 1E-06 to 1E-04. 

\ 

Reduction in Waste Toxii!i$y, Mobility, or Volume 

This alternative would not duce the mobility, toxicity, or volume of soil contaminants. + 
Contaminants would remain un%ated and in place onsite, but residential site risk is within the 

USEPA acceptable residential risktmge of 1E-06 to 1E-04. 

Short-term Effectiveness 

There are no short-term effects resulting ft9m this alternative. 

This alternative is technically feasible and easily"lpplemented. No construction, operation, or 

reliability issues are associated with this alternative. &ministrative coordination, offsite services, 
\ 

materials, specialists, or innovative technologies would'qot be required. No implementation risks 
I 

are associated with this alternative. 

Cost 

No costs are associated with this alternative. 
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5.2.2 Alternative 2: Mtutional Controls 
I 

No remedial actions would be taken to contain, remove, or at soil contamination that exceeds 4 
remedial objectives. Soil would remain in place. This #rnative would allow the site-wide 

i 

residential risk to remain at its current level (4 .3~-05)bhich  is within the USEPA acceptable 

residential risk range of 1E-06 to 1E-04. However, at four sample 

of the site, point risk calculations exceed 1E-04. 

The following institutional controls would be 

Public awareness 

Long-term monitoring of general site conditions 

Land-use restrictions (i.e., development for reuse must address residual contamination) 

Excavation warnings and soil-use restrictions 

5.2.2.1 Institutional Controls: Primary Criteria 

Protection of Human Health and the Environment 

Installation of institutional controls would protect human health and the environment additionally 

by reducing the potential for ingestion or dermal contact. Under the institutional controls 

scenario, soil arsenic and BEQ concentrations would remain, but risks would be reduced by 

elimination of dermal contact and ingestion pathways that exist without controls. 

Attainment of Cleanup Standards 

This alternative complies with the range of risk-based goals developed in Section 3. Contaminated 

soil would remain, but contamination is wi .n the USEPA acceptable residential risk range of A / . L  1E-06 to 1E-04. Current residential sitepsk is 4.38-05, or l . lE-05 above the combined arsenic 
7- and BEQ background risk of 3.2E-05. c +;h l 
I-, 

- & k u ~ ) 7  
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Source Control 

This alternative does not address source control. However, appropriate institutional controls 

would reduce the likelihood of additional risks to future site workers by minimizing exposure 

pathways. In addition, the removal of chemicals stored in the golf course maintenance building 

and related contaminant sources in AOC 505 and the interim response actions performed by the 

DET have f contamination. 

7" 

Compiiance with Applicable Waste Management Standards 

No waste would be managed under this alternative. Therefore, the waste management standards 

do not apply. 

5.2.2.2 Institutional Controls: Secondary Criteria 

Long-term Reliability and Effectiveness 

Long-term reliability and effectiveness of institutional controls is limited to the ability to control 

and manage access to the contaminated soil. The volume and concentrations of contaminants in 

the soil would remain unchanged. This alternative lacks treatment actions that would provide 

reliability and effectiveness. 

Reduction in Waste Toxicity, Mobility, or Volume 

This alternative would not reduce the mobility, toxicity, or volume of soil contaminants. 

Contaminants would remain untreated and in place onsite. 

Short-term Effectiveness 

There are no short-term effects resulting from the 

(7 
$I@ 
LA, f~ 5-12 

institutional 

1 

controls 
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Implementability 

The institutional controls alternative is technically feasible and easily implemented. No 

construction issues are associated with this alternative. Land-use restrictions and administrative 

coordination are required to implement institutional controls, Offsite services, materials, 

specialists, or innovative technoIogies would not be required. No implementation risks are 

associated with this alternative. . 

Cost 

Costs associated with institutional controls are presented in Table 5.1. These costs include the 

cost for establishing the controls, and soil monitoring and report preparation every five years for 

30 years. The total cost for this alternative is $74,400, including annual O&M costs of $10,000. 

Table 5.1 
Institutional Controls Costs 

Subtotal $5O,oOO 

Ooemtions and Mnintemce Costs 

Subtotal $10,000 

Present Value at 6% discount rate over 30 ears Y $24,400 

Total $74,400 

Note: 
LS - lump sum 
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5.2.3 Alternative 3: Phytoremediation 

Phytoremediation is an emerging technology that uses specific plant species and their associated 

rhizospheric microorganisms to remove, degrade, or contain chemical contaminants in soil, 

sediments, groundwater, surface water, and even the atmosphere. Several types of 

phytoremediation systems would be applicable to SWMU 42lAOC 505: 

Phytoextraction : Metals, radionuclides , and certain organic compounds (i. e . , petroleum 

hydrocarbons) are removed by direct uptake into the plant tissue. Implementation of a 

phytoextraction program involves planting at least one species that hyperaccumulates the 

COCs. 

Hyperaccumulation: This specific technology for the remediation of low-level, widespread 

heavy-metal and radionuclide contamination is defined as the ability of a plant to uptake 

and store more than 2.5% of its dry weight in heavy metals. To accomplish 

hyperaccumulation, plants are grown in contaminated soil or water and assimilate the 

contaminants through a process known as translocation. In this process, contaminants are 

absorbed by a plant's root system and moved to the aboveground parts - the stems and 

leaves - where they can be easily harvested and removed from the site. 

• Phytostabilizarion: Certain plant species are used to absorb and precipitate contaminants, 

generally metals, reducing their bioavailability, and so reducing the potential for human 

exposure to these contaminants. Plants used in this process often produce a large root. 

biomass that can immobilize the COCs through uptake, precipitation, or reduction. 

• Phytotransfomtion: Certain plants are used to degrade contaminants through plant 

metabolism. 
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Phytostimulation: Microbial biodegradation is stimulated in the root zone. The plants 

provide carbonaceous material and essential nutrients through liquids released from roots 

and root tissue decay. In addition, oxygen released from plants increases the oxygen 

content in the microbially rich rhizopheric zone. 

Laboratory and field studies would be used to determine the appropriate plant species required to 

remediate the COCs. In addition, these studies would help determine the planting scheme design 

including plant spacing, fertilization frequency, soil amendments, and water requirements. 

5.2.3.1 Phytoremediation: Primary Criteria 

Protection of Human Health and the Environment 

Phytoremediation protects human health and the environment by slowly removing, transforming, 

or immobilizing contaminants in the soil. This alternative, coupled with appropriate institutional 

controls, would eliminate risk to future site workers and the environment and drastically reduce 

the potential for continued contaminant migration. 

Short-term risks from inhalation and dermal contact during implementation would be minimal and 

could be controlled using common engineering techniques and appropriate PPE. This alternative 

would comply with applicable waste management standards and remedial objectives. 

Phytoremediation is still considered an innovative technology. As such, long-term reliability and 

effectiveness are relatively unknown. However, substantial research has been conducted to: 

(1) identify and develop plants that are more effective on target compounds, (2) understand the 

biological processes behind phytoremediation, and (3) increase the number of field-scale 

applications. Phytoremediation, which may be two to three times less expensive than chemicaI 

and physical remedial technologies, is a passive approach that is effective over a period of months 

and years rather than weeks. 
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Finally, public acceptance of phytoremediation can be very high, in part because of the park-like 

aesthetic benefit, which includes bird and wildlife habitats. 

Attainment of Cleanup Standards 

Phytoremediation would attain media cleanup standards as established by the project team. 

Phytoremediation is the least aggressive remedial technology and would likely require the most 

time to attain proposed cleanup standards. 

Source Control 

This alternative would provide effective source control by slowly removing, transforming, or 

immobilizing contaminants in the soil that contribute to site risk. Disposition of resulting affected 

plant material would eliminate the contaminants from the site. Furthermore, institutional controis 

would drastically reduce the likelihood of additional risks to future site workers by eliminating 

potential exposure pathways to residual contamination. 

Compliance with AppIicable Waste Management Standards 

Phytoremediation meets the remedial objectives that are protective of future industrial site 

workers. Transportation of harvested materials offsite might trigger U.S. Department of 

Transportation regulations. Land-disposal restrictions would be triggered if the contaminated 

media were determined to be a hazardous waste. Although it is anticipated that the harvested 

plant materials would be nonhazardous, TCLP analyses would likely be performed for verification. 

No location-specific regulations would be triggered by this alternative. 

5.2.3.2 Phytoremediation: Secondary Criteria 

Long-term Reliability and Effectiveness 

Phytoremediation is currently limited to research activities and limited field testing. While several 

recent and on-going applications have reportedly been successfbl in lowering contaminant 
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concentrations, complete full-scale applications of these innovative technology projects are scarce. 

Reported results show fair potential for practical applications of these techniques to achieve 

remedial objectives and regulatory approval; however, at least two or three more years of field 

tests are necessary to validate the current and on-going small-scale fieid tests. 

Reduction in Waste Toxicity, Mobility, or Volume 

This alternative would effectively reduces toxicity, mobility, or volume by slowly removing, 

transforming, or immobilizing contaminants in the soil that contribute to site risk. Toxicity would 

be reduced by phytotransformation and phytostimulation, which use biological processes to 

degrade the contaminants to less toxic forms. However, this alternative may generate more toxic 

treatment residuals. Mobility would be reduced by phytoextraction and phytostabilization, which 

either immobilize the contaminants in the subsurface or in the plant leaves. Volume would be 

reduced by phytoextraction. contaminants, particularly metals, are transferred from the soil to 

the plants, which can be harvested and disposed of in a landfill. Typically the volume of plant 

material requiring disposal is much less than the original quantity of contaminated soil. Moreover, 

with appropriate monitoring and maintenance, the toxicity, mobility, and volume reduction 

processes would be irreversible. 

Short-term Effectiveness 

The phytorernediation operation would be sufficiently removed from the public to reduce health 

and safety concerns associated with soil remediation. Workers would be exposed to increased 

particulate emissions during planting and grading activities and might also have more dermal 

contact with hazardous constituents. However, worker risks can be reduced by implementing dust 

control technologies and a site-specific health and safety plan that specifies PPE, respiratory 

protection, etc. 
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Implementability 

Phytoremediation is technically and administratively feasible at SWMU 421AOC 505. Areas to 

be remediated are readily accessible. Contaminants are generally in the top 1 to 3 feet of soil, 

which contributes to phytoremedial success. Overall, this alternative is easy to install, maintain, 

and monitor. Only landscaping equipment would be required to implement this technology. 

Confirmatory sampling would be required to monitor its performance of the process. No future 

remedial actions would be required after this alternative is completed. Institutional controls would 

be required to ensure that contaminant-extracting species remain in place. 

Specific methods for application to contamhated sites have not been standardized, but general 

principles have been established. The general steps followed in the design and implementation of 

a phytoremediation project for any of the techniques include: 

Site characterization, including determination of soil and water chemistry/conditions, 

climate, and contaminant distributions. 

Treatability studies to determine rates of remediation and appropriate plant species, density 

of planting, location, etc. Agricultural analyses and principles are required to complete 

the treatability study. 

Preliminary field testing at the site to monitor results and refine design parameters. 

Full-scale remediation 

Disposal of resulting plant material. 
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Phytoremediation would probably take years to satisfy remedial objectives. Table 5.2 summarizes 

its advantages and limitations. 

Cost 

Costs associated with phytoremediation are presented in Table 5.3. Although current cost 

estimates for phytoremediation vary widely, the total cost for phytoremediation at 

SWMU42lAOC 505 is estimated to be $698,300, including annual O&M and monitoring costs of 

$3 1,220. 

5.2.4 Alternative 4: Excavation to Zone A Residential Background Inorganic Site Risk with 
Offsite Disposal Ma DI LL,. 

SWMU 421AOC 505 soil in which contaminants exceed calculated background reference 

concentrations would be excavated down to 1 foot below ground surface (bgs) and disposed of in 

an offsite landfi l l .~achieve calculated background conditions for SWMU 42/AOC 505 COCs, 

approximately 900 yd3 bf soil would require removal/disposal. Sample points and their associated 

areas requiring removal are listed in Table 5.4. 

L/--= 

Excavated soil would be placed in discrete stockpiles for TCLP sampling and analysis. Based on 

the sampling results, the stockpiles would be designated as either hazardous or nonhazardous and 

disposed of accordingly. It is anticipated that all of the excavated soil would be nonhazardous. 
A 

After the contaminated soil is removed, clean backfill would be placed in the excavated areas and / K $  

graded. Excavation locations are shown on Figure 5.1. 
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Table 5.2 
Phytoremdition Advantages and Limitations 

(Miller, 19% and Chappell, 1!W7) 

Passive treatment with minimal associated O&M High concentration of hazardous materials can be 
toxic to plants. 

Organic pollutants may be degraded to carbon dioxide Climatic and agricultural conditions may influence 
and water, removing, as opposed to transferring, growth rate and indirectly influence treatment system 
environmental toxicity. effectiveness 

Overall costs can be 10% to 20% of traditional ex situ Only effective for moderately hydrophobic 
systems. contaminants 

Significant public acceptance Contaminants may be mobilized into the groundwater 
(for soil applications). 

Secondary wastes are not generated. 
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Table 5.3 
Phytoremediation Costs 

Action Cost per Unit Total Cost 

Soil cover and amendments 4 acres $7.500 $30.000 

Subtotal $268,300 

Pruning 4 acres $ 1 ,oOO/acre 

Inspection $2 .OOO 

Subtotal $18,000 

Resent Value at 6% discount rate over 30 ears 0 

Soil analysis 12 samples per year $200/sample $uc)o 

Reportinglengineering 20 % cost $1.820 

Subtotal $13,220 

Present value subtotal at 6% for 30 years $182,000 

Total $698,300 

Notes: 
Cost estimates developed from Miller, 1996 and Chap~xll,  1997 
LS - lump sum 
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Table 5.4 
Excavation to Zone A Residential Background 

042SB014 3,899 Arsenic, BEQs 

042SBO16 Arsenic, BEQs 

505SB007 795 Arsenic, BEQs 

Notes: 
a - Associated areas developed using messen polygons. 
b - BEQ concentration greater than its calculated background concentration, 590 &kg or arsenic 

concentrations greater than its calculated background concentration, 9.44 mgkg. 

5.2.4.1 Excavation to Zone A Residential Background Inorganic Site Risk with Offsite 
Disposal: Primary Criteria 

Protection of Human Health and the Environment 
, 

) r n 4 * 4  @ I  

H a n d  the environment by removing Excavation and offsite disposal protects human 

contaminated soil posing a risk above calculated&ckground levels. This alternative would reduce 
- 

risk to human health and the environment due tam11 aqd_gastrointestinal contact to levels 
1 I__I__ __--- - 

---+ - _ I _ _ 
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Short-term risks from inhalation and dermal contact during implementation would be minimal and 

could be controlled using common engineering techniques and appropriate PPE. This alternative 

would comply with applicable waste management standards and remedial objectives. 

Attainment of Cleanup Standards 

Excavation would attain media cleanup standards as established by the project team. In the 

interim, cleanup levels are assumed to be the calculated background concentrations for each COC. 

Contaminated soil would be excavated at select locations until confirmation samples satisfy 

remedial objectives. Excavation is one of the most aggressive remedial technologies and would 

likely require the least time to attain cleanup standards. 

Source Control 
\ This alternative would provide effective source control by eliminating contaminated media that 

contributes the most to site risk. 

Compliance with Applicable Waste Management Standards 

Excavation and offsite disposal meets chemical-specific regulations for the associated site-wide 

remedial objectives protective of future residents. Excavation activities onsite may require 

compliance with federal, state, and local air emissions and storm water control regulations. 

Transportation offsite would trigger U. S . Department of Transportation regulations. Land 

disposal restrictions would be triggered if the contaminated soil were determined to be a hazardous 

waste. Although it is anticipated that excavated soil would be nonhazardous, it would be analyzed 

by TCLP for verification. No location-specific regulations would be triggered by this alternative. 
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5.2.4.2 Excavation to Zone A Residential Background Inorganic Site Risk with Offsite 
Disposal: Secondary Criteria 

Long-term 

concentrations exceed 

calculated6k~ound concentrations. @ . - 

-g A--- the completion - -  of this remedi&&emawe _ _-- - . /4 A& bd% b SCL & l d b f ,  
- 1 

/ eC&Py 13, bb 
Removal to a landfill is an established and reliable opti&n because onsite risks are eliminated. 

However, since the excavated soil would be transferred to a landfill, the waste would not be 

destroyed. 

Reduction in Waste Toxicity, Mobility, or Volume 

Excavation would eliminate the source area and con taminants in it that exfeed remedial objectives/ 7' 
1 )  This alternative includes the removal of the most contamhated soil from the site and disposal in Cpf 

a secure Subtitle C or D landfill (based on TCLP waste analysis). Because the source would no L ~ f l  
&Y 

longer remain onsite after this technology is employed, excavation is considered to be irreversible. @-' 
Although the waste's overall mobility, toxicity, and volume would not be reduced with this 

alternative, it would eliminate access to contaminants by future site residents. 

Short-term Effectiveness 

The excavation operation would be sufficiently removed from the public to reduce health and 

safety concerns associated with soil removal. Excavation workers would be exposed to increased 

particulate emissions and might also have more dermal contact with low concentrations of 

hazardous constituents. However, worker risks could be reduced by implementing dust 

control technologies and a site-specific health and safety plan that specifies PPE, respiratory 

protection, etc. It is anticipated that remedial objectives can be achieved within one month. 

Consequently, worker exposure to the contaminants would be minimal, 
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Implementability 

Excavation with offsite disposal is technically and administratively feasible at 

SWMU 42/AOC 505. Removal and offsite disposal are common remedial alternatives that have 

been applied at previous sites. The only potential technical problems that might slow removal 

activities are materials handling and disposal (standby time between confimatory sampling and 

disposal), and working around the existing railroad tracks. The soil volumes are moderate 

(approximately 900 yd3) and removal activities are ant ic ipawo be easily-implemented in most 

are readily accessible, while others may tequire working 

remedial actions would be alternative is 

1506~5 
1 , , 1 t ~ j t ' S ;  I I 

77 3L L?L)-' 

Excavation with offsite posal would not require any extraordinary sem#k materials. The 
,' 

Bee's Ferry Road is a Class D facility in ~ h a r l e ~ ~ ~ a r o l i n a ,  
I 

nonhazardous soil frorf interim removal actions on the base. The 

Landfill is a Class ~Aacility in Pinewwd, South Carolina, that would accept haza~~ous  waste. 

Cost 
/ 

with excavation and offsite disposal are presented in Table 5:s. The total cost 

disposal to the nonhazardous, Subtitle D landffl),/would be $103,600. 
, 

cost for excavation and disposal to the hazaSd6u's, Subtitle C landfill would 
, 

soil is distributed between thefnonhazardous and hazardous landfills 

the actual total cost would fall between these two extremes. No 

almnative. I 
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Table 5.5 
Excavation to Zone A Residentfal Background 
Inorganic Site Risk with Offsite Disposal Costs 

Action 

Removal Action 

Conf~rmationlTCLP samples 30 samples $100/sample $3,000 

Subtotal W,m 

Soil disposal 1,350 tons $3O/ton $40,500 

Contingencylmiscellaneous 25% cost $1 1,900 

Subtotal $69,100 

Total (Subtitle D) $103,600 

Soil disposal 1,350 tons $225/ton $304,000 

Contingency /miscellaneous 25 % cost $77,800 

Subtohl $451,200 

Total (Subtitle C) 

Note: 
LS - lumpsum 
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5.2.5 Alternative 5: Excavation of Areas Exceeding Zone A Background Concentrations 
with Offsite Disposal 

Soil in which arsenic and BEQ concentrations exceed calculated background reference 

concentrations would be excavated to 1 foot bgs and disposed of in an offsite landfill. To achieve 

calculated background conditions for SWMU 42lAOC 505 COCs, approximately 2,300 yd3 of soil 

would be removed and disposed of. Sample points to be removed, estimated areas, and COCs for 

each point are listed in Table 5.6. 

- 
- -- - 

Since contaminated soil would be addressed on a point-risk basis, more soil would requirex 

excavation and disposal (2,300 yd3 vs 900 yd3) than the site risk remedial scenario presented in 

Section 5.2.4 (Alternative 4). Excavated soil would be placed in discrete stockpiles for 
1 

\ TCLP sampling and analysis. Based on the sampling results, the stockpiles would be designated 
\ 
\ as either hazardous or nonhazardous and disposed of accordingly. It is a n t i c i p a w t  all of the 
\.. __+-1- - 

e x ~ h t e d z a i l  wq1d be nonhazardous. 
/--- 

_ _________--I-- 

-+_-- ----- 

i 

After the conhinated soil is removed, clean backfill would be placed in the excavated areas and 
/ 

graded. Alternative 5 proposed excavation locations are shown in Figure 5.2. 

5.2.5.1 Fxcavation of Areas Exceeding Zone A Background Concentrations with Offsite 
,(Disposal: Primary Criteria 

~rotec$on of Human Health and the Environment 

Excavzftion with offsite disposal protects human health and the environment by removing 

contaminated soil in which risk exceeds calculated background levels. This alternative would 

eliminate risk to human health and the environment due to dermal and gastrointestinal contact. 

Short-t4rm risks from inhalation and dermal contact during implementation would be minimal and 

could bd controlled using common engineering techniques and appropriate PPE. This alternative 
\ 

would cdpply with applicable waste management standards 

shows thL'qroposed excavation areas. 
\ 

\ 
\ 

L... '-. 
-- - -  - 

- 
* 

5-28 
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Attainment of Cleanup Standards 

Excavation would attain media cleanup standards as established by the project team (in the interim, 

cleanup levels are assumed to be the calculated background concentrations for each COC). 

Contaminated soil would be excavated at select locations until confirmation samples satisfy 

remedial objectives. Excavation is one of the most aggressive remedial technologies and would 

likely require the least time to attain cleanup standards. 

Source Control 

This alternative would provide effective source control by eliminating contaminated media 

exceeding calculated background concentrations for each of the COCs. 

Compliance with Applicable Waste Management Standards 

Excavation and offsite disposal would meet site-wide remedial objectives protective of future 

residents. Onsite excavation activities may require compliance with federal, state, and local air 

emissions and storm water control regulations. Transportation offsite would trigger 

U.S. Department of Transportation regulations. Land disposal restrictions would be triggered if 

the contaminated soil were determined to be a hazardous waste. Although it is anticipated that 

excavated soil would be nonhazardous, it would be analyzed by TCLP for verification. No 

location-specific regulations would be triggered by this alternative. 

5.2.5.2 Excavation of Areas Exceeding Zone A Background Concentrations with Offsite 
Disposal: Secondary Criteria 

Long-term Reliability and Effectiveness 

This alternative would eliminate the quantity of soil in which contaminant concentrations exceed 

calculated background concentrations. Removal to a landfill is an established and reliable option 

because onsite risks are eliminated. However, since the excavated soil would be transferred to a 

landfill, the waste would not be destroyed. 
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Reduction of Toxicity, Mobility, or Volume 

Excavation would eliminate the source area and contaminants in it that exceed remedial objectives. 

This alternative includes the removal of the most contaminated soil from the site and disposal in 

a secure Subtitle C or D landfill (based on TCLP waste analysis). Because the source would no 

longer remain onsite after this technology is employed, excavation is considered to be irreversible. 

However, the waste's overall mobility, toxicity, and volume would not be reduced with this 

alternative. 

Short-term Effectiveness 

The excavation operation would be sufficiently removed from the public to reduce health and 

safety concerns associated with soil removal. Excavation workers would be exposed to increased 

particulate emissions and might also have more dermal contact with hazardous constituents. 

However, worker risks could be reduced by implementing dust control technologies and a site- 

specific health and safety plan that specifies PPE, respiratory protection, etc. It is anticipated that 

remedial objectives could be achieved within one month. Consequently, worker exposure to the 

contaminants would be minimal. 

Implementability 

Excavation with offsite disposal is technically and administratively feasible at 

SWMU 42/AOC 505. Removal and offsite disposal are common remedial alternatives that have 

been applied at previous sites. The only potential technical problems that might slow removal 

activities are materials handling and disposal (standby time between conf i i to ry  sampling and 

disposal), and potential foundation support measures (if required). The soil volumes are 

moderately small (approximately 2,300 yd3) and removal activities are anticipated to be easily 

implemented. Areas to be excavated are readily accessible. No future remedial actions would be 

required after this alternative is completed. 
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Excavation with offsite disposal would not require any extraordinary services or materials. The 

Bee's Ferry Road Landfill in Charleston, South Carolina, is a Class D facility and has accepted 

nonhazardous soil from interim removal actions on the base. The Safety-Kleen (Pinewood) Inc. 

Landfill is a Subtitle C facility & Pinewood, South Carolina, that would accept hazardous waste. 

Cost 

Costs associated with excavation and offsite disposal are presented in Table 5.7. The total cost 

for excavation and disposal to a nonhazardous, Subtitle D landfdl would be $265,300. 

Alternatively, the total cost for excavation and disposal to a hazardous, Subtitle C landfill would 

be $1,241,200. If the excavated soil is distributed between the nonhazardous and hazardous 

landfills based on TCLP characterization, the actual total cost would fall between these 

two extremes. No O&M costs are associated with this alternative. 

5.3 Development and Evaluation of Groundwater Remedial Alternatives 

Development and evaluation of groundwater remedial alternatives was not required during the 

CMS. SWMU 42lAOC 505 shallow groundwater is in compliance with MCLs or RBCs and 

requires no further action because the source was removed by the DET and because of the results 

of additional groundwater sampling during the CMS. 

5.4 Comparison of Alternatives 

After the alternatives have been fully described and individually assessed against the nine criteria, 

each alternative's performance relative to the evaluation criteria is assessed. The purpose of the 

comparative analysis is to identify the advantages and disadvantages of each alternative relative 

to one another. This section highlights differences between alternatives as they meet each of the 

criteria, especially the secondary criteria since the primary criteria must be met for an alternative 

to be considered. The focus should help determine which options are cost-effective and which 

remedy uses permanent solutions and treatment to the maximum extent practicable. 
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Table 5.7 
Excavation of Areas Exceeding Zone A Background 

Concentrations with Offsite Disposal Costs 

Action Cost per Unlt Total Cost 

Removal Action 

Confirmation/TCLP samples 80 samples $1 001sample 

Subtotal rn9m 

Soil disposal 3,450 tons $30/ton $103,500 

Contingency /miscellaneous 25% cost $30,500 

Subtotal $176,800 

Total (Subtitle D) $265,300 

Soil disposal 3,450 tons $225/ton $776,300 

Contingency/miscellaneous LS 25% cost $199,000 

Subtotal $1,152,700 

Total (Subtitle C) $1,241,200 

Note: 
LS - lump sum 
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5.4.1 Comparative Analysis of Soil Alternatives 

This section comparatively analyzes soil remedial alternatives, examining potential advantages and 

disadvantages according to each of the nine criteria. The five soil alternatives evaluated in 

Section 5.2 are technically feasible and have been developed and used at other sites. Because 

existing site risk is withm an acceptable range (1E-06 to 1E-M), the alternatives are generally 

protective of human health and the environment. State and community acceptance are determined 

in the same manner for each alternative. Primary and secondary criteria are detailed in 

Sections 5.4.1.1 and 5.4.1.2. 

5.4.1.1 Primary Criteria 

Alternatives considered for selection must comply with the primary criteria. These are: 

protection of human health and the environment, 

I attainment of cleanup standards, 

source control, and 

compliance with applicable waste management standards. 

Protection of Human Healtb and the Environment 

This criterion evaluates the overall degree of protectiveness afforded to human health and the 

environment. The overall assessment of protection draws on the assessments conducted under 

other evaluation criteria, especially the other three primary criteria. 

/ 

Alternative 1, no furtl$rernedial actiGh hovides no additional protection to receptors. The soil 

would remain ens$.' Current site risk i&ithin the USEPA acceptable residential risk range of 
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Alternative 2, institutional controls, protects receptors by controlling land use. The soil would 

remain onsite, but risks to future residents would be reduced by elimination of dermal contact and 
'7 

ingestion pathways that exist with uncontrolled access. Additionally, current site risk is within 

the USEPA acceptable residential risk range of 1E-06 to 1E-04. .-,b& 
./-- 

Alternative 3, phytoremediation, protects human health and the environment by slowly removing, 

transforming, or immobilizing contaminants that contribute to site risk. Coupled with institutional 

controls, this alternative eliminates dermal contact and ingestion pathways over time. - v\.[L AIQci i*d 
Alternati(es 4 andk ,  excava ion with oflsite disposal, protect human and health and the 

removal of affected soil media. Excavation and offsite disposal, coupled 

that focus removal activities, aim to efficientiy reduce site risk and 

achieve remedial objectives by maximizing contaminant removal and minimizing soil removal. 

Attainment of Cleanup Standards 

Since current site risk is within the USEPA acceptable residential risk of 1E-06 to 

alternative 1 can be considered compliant with remedial objectives. ~ o w e - t a r m ~  
/ 

soil would remain onsite. 

Alternative 2 complies with remedial objectives for protection of human health and the 

environment because the risk pathway is eliminated by institutional controls. However, the 

contaminated soil would remain onsite. 

Alternative 3 complies with remedial objectives; however, this technology would require years 

to attain cleanup standards. 
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~ldrnatives 4 and 5 \omply with remedial objectives by removing the affected soil. 

Abermtives 4 and 5 rebce site risk by removing the most contaminated areas using the risk 

rebuction evaluation to, ifocus removal actions on areas that exceed remedial objectives. These 

alt+ives would r w i r e  approximately one month to achieve cleanup standards. 

Source Control 

Although Alternatives 1 and 2 do not specifically address there are no known 

sources of additional contaminants present at SWMU site risk is within 

the USEPA acceptable residential risk range of contaminated 

soil would remain onsite, sources of additional contamination have been removed. The removal 

of chemicals stored in the golf course maintenance building and related contaminant sources in 

AOC 505 and the interim response actions performed by the DET have eliminated sources of 

contamination. 

Alternative 3 would provide effective source control by slowly removing, transforming, or 

immobilizing contaminants in the soil that contribute to site risk. Disposal of resulting affected 

plant material would eliminate the contaminants from the site. 

Alte 4' lves 4 and 5 w:&d&ovide -=-fF effective source control by elixninating the most contaminated 

soil.  o ow ever, conta-ted soil that contributes to acceptable residual site risk equivalent to 

main onsite. These alternatives would effectively control the source 

contaminants exceed remedial objectives. 
i' 

\\/ 

Compliance with Applicable Waste Management Standards 

No waste would be managed under Alternatives 1 and 2. Therefore, the waste management 

standards do not apply 
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Alternative 3, phytoremediation, might trigger transportation and land disposal restrictions if 

contaminated harvested materials require offsite disposal. 

Alternatives 4 and 5, excavation with offsite disposal, might require compliance with federal, 

state, and local air emissions and storm water control regulations. Transportation and land 

disposal restrictions would be triggered by disposal of contaminated soil offsite. Due to relatively 

low-level contamination, it is anticipated that excavated soil is nonhazardous. However, it would 

be verified by TCLP analysis to determine proper disposal options. 

5.4.1.2 Secondary Criteria 

The criteria that distinguish the soil alternatives are the secondary criteria since the primary 

criteria must be met for an alternative to be considered. The secondary criteria are: 

long-term reliability and effectiveness, 

reduction of mobility, toxicity, and volume, 

short-term effectiveness, 

implementability, and 

cost. 

Long-term Reliability and Effectiveness 

Alternatives 1 and 2 lack treatment actions that would require reliability and effectiveness. 

Institutional controls are limited to the ability to control access to contaminated soil. 

Alternative 3 is limited to research and minimal field testing. However, only institutional controls 

would be required to prevent exposure to human and environmental receptors during the 

application of phytoremediation. 
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offsite disposal, would reduce the quantity of soil in which 

contam* concentrations exceed site-wide risk reduction remedial objectives. As such, 
i 

backgrou d residual r'sk would remain following the completion of these remedial alternatives. 21 
Reduction in Waste Toxicity, Mobility, or Volume 

Alternatives 1 and 2 do not reduce contaminant toxicity, mobility, or volume. The volume and 

concentration of contaminants in the soil would remain unchanged, but current site risk is within 

the USEPA acceptable residential risk range of 1E-06 to 1~-04.- 

Alternative 3 effectively reduces toxicity, mobility, and volume by slowly removing, transforming, 

or immobilizing contaminants in the soil that contribute to site risk. With appropriate monitoring 

and maintenance, these processes would be irreversible. 

disposal, eliminate the contaminants that affect site 

since the contaminated soil would be transferred to another 

the waste's overall toxicity, mobility, and volume would not 

be reduced alternatives. 

Short-term Effectiveness 

No sbort-term effects are associated with Alternatives 1 and 2. 

Alternatives 3, 4, and 5 include exposure to workers, which can be effectively controlled using 

engineering controls and appropriate PPE during planting, grading, or excavating activities. The 

remedial time frame for Alternative 3 is relatively long since it relies on biological and assimilative 

processes. However, worker exposure during O&M activities would be minimal. The remedial 

time frames for Alternatives 4 and 5 are relatively short (likely less than one month). 
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Implementability 

All five alternatives can be implemented at Combined SWMU 42tAOC 505 and are technically 

and administratively feasible. 

Cost 

Capital (indirect and direct), O&M, and net present worth for the five alternatives are presented 

in Table 5.8. Alternatives range in cost from none for no further remedial action to $1,241,200 

for excavation of areas exceeding Zone A background concentrations with offsite disposal at a 

Subtitle C landfill. 

5.4.2 Comparative Analysis of Groundwater Alternatives 

There are no groundwater remedial alternatives to compare. 

5.5 Summary and Ranking of Alternatives 

Per the projects team's request, each soil alternative was scored for each of the primary and 

secondary criteria based on the comparative analysis of alternatives in Section 5.3. Primary and 

secondary criteria scoring methodologies are presented as: 

Primary Criteria Secondary Criteria 

0 - criteria not met 2 - criteria met 0 - poor 2 - average 

1 - criteria may be met 3 - criteria exceeded 1 - below average 3 - above average 

The scores can be multiplied by a weighting factor to emphasize their importance. At this time, 

the primary criteria have been weighted more heavily than the secondary criteria. A comment is 

included to justify each score and summarize the comparative analysis discussed in Section 5.3. 



Drafr Zone A, SWMU 42/AOC 505 Corrective Memures St@ Report 
Charleston Naval Complex 

Section 5: Development and Evaluation of A l t e ~ v e s  
Revision: 0 

Finally, the scores for each criteria are summed to develop an overall score for each alternative, 

which is used to rank the five remedial alternatives and provide a tool for selecting the final site 

remedy. The results are summarized in Tabks 5.9 through 5.13. 

The recommended final site remedy is discussed in Section 6.  

Table 5.8 
Soil Alternatives Cost Comparison 

2 Institutional Controls $50,000 $10,000 (every five $74,000 
years) 

4s Excavation to Zone A $103,600 
Residential Background 
Inorganic Site Risk with 
offsite disposal (Subtitle D) 

none $103,600 

5a Excavation of Areas $265,300 
Exceeding Zone A 
Background Concentrations 
with Offsite Disposal 
(Subtitle D) 

none $265,300 
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Table 5.9 
Summary of Evaluation of Soil Alternative: No Further Remedial Actioy 0 

Weighting Score x 
Evaluation Criteria Factor1 Comments &ore2 WF 

/ 

Attainment of 2 Existing rite is w-e YEPA 4 
cleanup standards 

Compliance with 2 No waste is managed under this alternat 2 4 
applicable waste Therefore, the waste management s 
management not apply. 
standards 

1 

Reduction in waste 1 1 1 
toxicity, mobility, 
and volume 

Implementability 1 Technically and administratively feasible. Most 3 3 
rapid alternative to implement. 

Ranking Score 27 

Notes: 
PW - present worth 
1 - Weighting factor assigned by project team consensus. 
2 - Primary criteria-specific evaluation score: 0 - criteria not met; 1 - criteria may be met; 2 -criteria met; 

3 - criteria exceeded 
Secondary criteria-specific evaluation score: 0 -- poor; 1 - below average; 2 - average; 3 - above average 
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Table 5.10 
Summary of Evaluation of Soil Alternative: Institutional Controls 

.T 

Weighting Score x 
Evaluation Criteria  actor' Comments 

/ 

Attainment of 2 risk is within 2 4 
cleanup standards 

Compliance with 2 No waste is managed under this alternative. 
applicable waste Therefore, the waste management standards d 
management not apply. 
standards 

Reduction in waste 1 1 
toxicity, mobility, 
and volume 

Implementability 1 Technically and adm "-3m6' atively feasible. 3 3 

Notes: 
PW - present worth 
1 - Weighting factor assigned by project team consensus. 
2 - Primary criteria-specific evaluation score: 0 - criteria not met; 1 - criteria may be met; 2 - criteria met; 

3 - criteria exceeded 
Secondary criteria-specific evaluation score: 0 - poor; 1 - below average; 2 - average; 3 - above average 



Drafr Zone A, SWMU 42/AOC 505 Corrective Measures Study Report 
Charleston Naval Complex 

Section 5: Development and Evaluation ofAIIernanrnanves 
Revision: 0 

Table 5.11 
Summary of Evaluation of Soil Alternative: Phytoremediation 

Weighting Score x 
Evaluation Criteria Factor1 Comments %ore2 WF 

Primarv Criteria 

Attainment of media 2 Complies with remedial objectives. Requires 2 4 
cleanup standards relatively lengthy treatment period. 

Compliance with 2 Meets remedial objectives. Transportation and 2 4 
applicable waste land disposal restrictions might be triggered if 
management contaminated harvested materials require offsite 
standards disposal. 

Secondarv Criteria 

Reduction in waste 1 Effective reduction of toxicity, mobility, and 2 2 
toxicity, mobility, volume. With appropriate monitoring and 
and volume maintenance, process should be irreversible. 

Implementability 1 Technically and administratively feasible. The 1 1 
slowest alternative to implement. 

Ranking Score 22 

Notes: 
PW - present worth 
1 - Weighting factor assigned by project team consensus 
2 - Primary criteria-specific evaluation score: 0 - criteria not met; 1 - criteria may be met; 2 - criteria met; 

3 - criteria exceeded 
Secondary criteria-specific evaluation score: 0 - poor; 1 - below average; 2 - average; 3 - above average 
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Table 5.12 
Summary of Evaluation of Soil Alternative: 

Excavation to Zone A Residential Background 
Inorganic Site Risk with Offsite DisposaI 

Weighting Score x 
Evaluation Criteria Factor' . Comments Score2 WF 

Primarv Criteria 

Attainment of 2 CompIies with risk reduction remedial objectives. 1 ' 
cleanup standards .% 

Compliance with 2 Meets remedial objectives. Remedial activities 2 4 
applicable waste must comply with air emissions and storm water 
management regulations, and transportation and land disposal 
standards restrictions. 

Secondarv Criteria 

Reduction in waste 1 Eliminates soil that exceeds site risk remedial 1 1 
toxicity, mobility, objectives. However, overall toxicity, mobility, 
and volume or volume would not be reduced. 

Implementability 1 Technically and admhstratively feasible. Would 2 2 
require 900 y d  clean fill. 

Ranking Score 3 h ~ 9  

i J  
Notes: 
PW - present worth 
1 - Weighting factor assigned by project team consensus. 
2 - Primary criteria-specific evaluation score: 0 - criteria not met; 1 - criteria may be met; 2 

3 - criteria exceeded 
Secondary criteria-specific evaluation score: 0 - poor; 1 - below average; 2 - average; 3 - above 
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Table 5.13 
Summary of Evaluation of Soil Alternative: 

Excavation of Areas Exceeding Zoae A Background 
Concentrations with Offsite Disposal 

Weighting Score x 
Evaluation Criteria Factor' - Comments Score2 WF 

Attainment of 2 Complies with risk reduction remedial objectives. 3 6 
cleanup standards 

Compliance with 2 Meets remedial objectives. Remedial activities 2 4 
applicable waste must comply with air emissions and storm water 
management regulations, and tramportation and land disposal 
standards restrictions. 

Reduction in waste 1 Eliminates soil that exceeds site risk remedial 1 1 
toxicity, mobility, objectives. However, overall toxicity, mobility, 
and volume or volume would not be reduced. 

Implementability I Technically and administratively feasible. Would 2 2 
require 2,300 yd3 clean fitl. 

Rankin !2 Score , 29 to 30 

Notes: 
PW - present worth 
1 - Weighting factor assigned by project team consensus 
2 - Primary criteria-specific evaluation score: 0 - criteria not met; 1 - criteria may be met; 2 - criteria met; 

3 - criteria exceeded 
Secondary criteria-specific evaluation score: 0 - poor; 1 - below average; 2 - average; 3 - above average 
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6.0 RECOMMENDATIONS 

Recommendations for the soil and groundwater remedial alternatives are outlined here. Selection 

of the final alternatives was based on primary and secondary criteria evaluation, remedial 

alternative comparative analysis, and professional judgment. 

6.1 Soil Remedial Alternative 
. . 

Based on the rationale and the previous sections, Alternative 5, Excavation to 

with Offsite Disposal, is the recommended 

AOC 505. This alternative was selected for several key 

reasons: i 
\\ 

\\,, 

It achieved the hkhesr score on the Project Team Evaluution Table. 
\ 

Residual residential s i k  risk would be 2.5E-05, which is equibtlent to inorganic 

background site risk. iJ&$ <@ f&'b ). \2ud3fi4 G L ~  
'\ 

"\ 

It would be the least expensive ctive alternative for managing nonhazardous soil k. 

It would be the most rapid active remedial tive - least site impact. 

• No O&M would be required - no remaining initial remedial activities are 

completed. 

It protects human health and the environment overaI1. 
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No institutional controls and encumbrances on the property would be required because 

impacted media exceeding site background risk would be removed from the site. 

It allows for unrestricted reuse and redevelopment of the site. 

6.2 Groundwater Remedial Alternative 

Based on the rationale and decision factors in the previous sections, SWMU 42lAOC 505 

groundwater does not require remedial action. Therefore, no recommendation is being presented. 
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7.0 PUBLIC INVOLVEMENT PLAN 

7.1 General 

The following Public Involvement Plan (PTP) is included as part of this report in accordance with 

the EPA's guidance on RCRA CMS. This PIP reflects and summarizes information prepared and 

in the Navy's Community Relations Plan (CRP), prepared for Naval Base Charleston 

in 1995. 

Under RCRA, there is no required interaction with the community during the Corrective Measures 

Study process. Public input is required to be solicited only at the beginning of the permitting 

process, or during certain permit modifications. Therefore, the Navy has outlined a voluntary 

program of informing local communities throughout the entire RCRA Corrective Action process. 

Activities are detailed in the 1995 CRP for the Naval Base Charleston. 

However, because the CMS process results in a modification to the facility's RCRA permit, 

certain provisions are made to solicit the public's input on the preferred alternative (as the reason 

for the modification). The requirements are identical to those required for a draft permit. 

Two primary objectives are stated in the CRP: 

To initiate and sustain community involvement. 

m To provide a mechanism for communicating to the public. 

7.2 RFI Public Involvement Plan 

To achieve these objectives, the CRP identifies public involvement and outreach activities at each 

step of the Corrective Action process. For example, the following activities have been designated 

for the completion of the RFI. All have been accomplished. 
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Update and publicize the information repository. 

Continue to publicize the point of contact. 

• Update the mailing list. 

Distribute fact sheets and/or write articles to explain RFI fmdings. / 
Inform community leaders of the completion and results of the RFI. 

Update and continue to provide, whenever possible, presentations for informal community 

groups. 

Update the community on results of the RFI through public Restoration Advisory Board 

meetings. 

7.3 CMS Public Involvement Plan 

During the Corrective Measures Study, the following activities will be carried out as part of the 

Navy's current and ongoing community involvement program. 

Distribute a fact sheet and/or write articles for publication that report 

CMS recommendations. 

Continue to update the mailing list.. 

Continue to respond to requests for speaking engagements. 
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Update the community on CMS status through public Restoration Advisory Board 

meetings. 

7.4 Statement of Basis Public Involvement Plan 

Upon completion of the Corrective Measures Study (when the preferred alternative has been 

selected) the following activities are required: 

A Statement of Basis will be prepared, explaining the proposed remedy and the method by 

which it was chosen. 

a A 45-day comment period will be provided to allow community members the opportunity 

to review and comment on the preferred alternative. 

The availability of the comment period and Statement of Basis will be announced in a 

public notice. 

e The community will be provided an update on the preferred remedy through the informal 

and publicized Restoration Advisory Board meetings. 

In addition, the following activities will be carried out, as identified in the CRP: 

Update and publicize the information repository 

a Publicize the environmental point of contact. 

Continue to update the mailing list. 
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7.5 Restoration Advisory Board 

The RAB is a key component of this community outreach program. It is through the RAB that 

the Navy has a regular, scheduled, and publicized forum for interfacing with community members 

on the progress of the environmental program, including CMS. In addition, RAB members are 

key instruments in measuring community interest in specific issues and knowledge of them. A 

Community Relations Subcommittee to the RAB has been tasked with identifying issues and 

information to be addressed by the Navy. 
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9.0 SIGNATORY REQUIREMENT 

Condition I.E. of the Hazardous and Solid Waste Amendments (HSWA) portion of the 

RCRA Part B Permit (EPA SCO 170 022 560) states: All applications, reports, or information 

submitted to the Regional Administrator shall be signed and certified in accordance with 

Section 40 CFR 270.1 1.  The certification reads as follows: 

I cert@ under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified personnel 

properly gather and evaluute the information submitted. Based on nry inquiry of the person or 

persons who manage the system, or those persons directly responsible for gathering the 

information, the information is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties for submitting false information, 

including the possibility of fines and imprisonment for knowing violations. 

Henry N. Sheppard II, P.E. 

Caretaker Site Office, Charleston 

Date 
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